Summary &horbar; Differential effects of 2 transfer models for normal thawed embryos of 1 donor doe were studied on the offspring rate and their embryo survival at birth from 3 selected rabbit strains (SY and 
INTRODUCTION
Embryo banks are valuable tools in the livestock improvement schemes where a control population is needed to measure the actual rate of genetic gain (Polge, 1977) . In such genetic experiments it is important to ensure an even representation of the parental population to obtain offspring from the greatest number of donor females.
The most important phases of a cryopreservation program are: embryo recovery, freezing-thawing and transfer of em- bryos. In a previous work, we studied the recovery (Vicente and Garcfa-Xim6nez, 1991) and freezing of embryos in rabbits (Garcfa-Ximbnez and Vicente, 1991) . In the present paper, our aim was to study the differential effects of 2 models for embryo rabbit transfer (single: thawed embryos from 1 donor/recipient; and double: thawed embryos from 2 donors/recipient) on the percentage of donor does which produce offspring and their embryo survival rate at birth in 3 selected rabbit strains.
MATERIALS AND METHODS
Rabbit does of 3 strains were used in the experiment. Two strains had been selected on litter size at weaning, strain NZ (White New Zealand, 13th generation) and strain SY (Synthetic breed, 10th generation). The third strain SB (2nd generation) had been selected on growth rate from weaning to slaughter (28-77-d of age). This strain is a synthetic breed derived from 2 strains previously selected for high growth rate. These strains and selection methodologies applied were described by Estany et al (1988 (Carney and Foote, 1990) . Only normal morulae were frozen. Ovulation rate (estimated from the number of partially formed corpora lutea), number of recovered embryos and normal embryos were noted. The freezing and thawing procedures used were derived from those described by Tsunoda et al (1982) and Kojima et al (1985 and This implies that the mean number of embryos transferred to each recipient was twice as high in &dquo;double&dquo; (8.4 ± 0.5 per uterine horn) than in &dquo;single&dquo; transfer (9.4 ± 0.4 per recipient doe).
The pregnancy of recipient does was diagnosed by abdominal palpation 12 d after ovulation induction (Adams, 1982 
RESULTS
Recovery and freezing-thawing of embryos No significant differences were found in the ovulation rate (m ± SEM: 12.9 ± 0.4, 13.1 ± 0.5 and 14.1 ± 0.5), in the number of recovered embryos (10.6 ± 0.5, 10.7 ± 0.6 and 11.6 ± 0.6) and in the percentage of morphologically normal embryos (98 ± 1%, 98 ± 1% and 97 ± 1%) among the strains (SY, NZ and SB, respectively). The overall mean number of recovered embryos was 11 (82% as a percentage of the ovulation rate). After freezing-thawing procedures, significant differences were observed in the percentage of normal thawed embryos among the strains (P < 0.05).
The percentage of normal thawed embryos from the SB strain was lower than from the SY strain (85 ± 3% vs 95 ± 1 %), whereas that for NZ strain was 91 ± 2%.
Pregnancy and offspring rates ( (Tsunoda et al, 1982; Kojima et al, 1985; Techakumphu and Heyman, 1987 Vicente, 1990) . The negative effect of superovulation (FSH o eCG) on embryo quality and recovery rate was already observed in rabbits (Fujimoto et al, 1974; Renard et al, 1982; Fisher and Meuser-Oderkichen, 1988; Schmidt et al, 1992) .
During freezing-thawing procedures, normal embryos can be damaged. The application of morphological criteria to screen rabbit embryos after thawing is important, given that rabbit embryos without zona pellucida and mucin coat fail to develop after transfer (Moore et al, 1968; Rottmann and Lampeter, 1981 ) . Our percentages of normal embryos after thawing in SY and NZ strains agree with those obtained in rabbits by previous authors (Tsunoda et al, 1982; Kojima et al, 1985 Kojima et al, , 1987 Garcfa-Xim6nez and Vicente, 1991) Comparing the 2 models of embryo transfer, it was observed that the single transfer has the risk that only 1 foetus might develop. In rabbit does, at least 2 foeto-placental units are required to maintain a gestation (Adams, 1962 and 1970 The overall offspring rate obtained in the present work was 41 % and the survival rate in these donor does with offspring 42%. These results can be favourably compared to those reported by Hatton et al (1985) with an embryo survival rate of 31% in pregnant recipient does (5 from 9 transferred does). In our case, only SY strain showed satisfactory results (offspring rate: 58% and survival rate: 46%). Moreover, when the frozen embryos were transferred by the double model (offspring rate: 63% and survival rate: 55%), results were similar to those obtained with transferred fresh morulae of this strain (Vicente and Garcfa-Xim6nez, 1991 ) which also agree with results obtained by Hatton et al (1985) in the transfer of fresh morulae.
Further studies are still necessary in the other 2 strains, SB and NZ, to evaluate the effects of embryonic and maternal genotypes on cryopreservation program.
